though Hill (1980) and Green (198 1) recorded them nesting in low densities in fields with little or no sagebrush. Rich (1980) and Reynolds (198 1) reported limited information on Sage Sparrow nest placement, but some questions were not addressed: Do Sage Sparrows show preferences in the nest sites they choose as well as in the manner in which they position their nests within the nesting substrate? Are habitat characteristics in the immediate vicinities of nests important in Sage Sparrow nestsite selection? Our objective was to comprehensively measure nest-site selection by Sage Sparrows occupying a sagebrush community in order to provide a more complete description of nest-site characteristics of this species and to identify nest-site preferences. Because Sage Sparrows are closely associated with sagebrush habitat and because sagebrush rangeland often is altered (Braun et al. 1976 All measures of nest placement within the nesting substrate were made in July after the breeding season. Height of the nest (ground to nest rim), distance from the nest rim to the top of the shrub, shortest horizontal distance from the center of the nest to the perimeter of the shrub, compass orientation of the nest relative to the center of the shrub, and number and diameter of supporting branches were recorded.
In 1980 and 198 1, the vertical profile of the vegetation at each nest site was measured at lo-cm intervals along transects extending 50 cm outward from the center of the nest in the four cardinal directions. At each sampling point, a thin steel rod was passed vertically through the vegetation to the ground, and presence or absence of woody vegetation within lo-cm height intervals along the rod was recorded.
ANALYSIS
Chi-square analyses, t-tests, and discriminant analyses were used to compare nest sites with the representative sample of vegetation from the study plot in general. Statistically significant, between-year differences in the data were rare; accordingly, and unless stated otherwise, we pooled the data from all years. All means are reported plus or minus one standard deviation; statistical significance was set at P 5 0.05.
RESULTS AND DISCUSSION
NEST VICINITY Univariate analysis. Mean canopy coverage of sagebrush was significantly less around Sage Sparrow nests than on the study area in general (Table 1) bare ground in the vicinity of nests did not differ significantly from that on the study area in general (Table 1 ).
Multivariate analysis. Discriminant analysis separated only weakly vicinities of nests from the study area in general (Fig. 1) ( Fig. 2) was 1 cm less than that reported by Rich (1980) and identical to the value reported by Reynolds (198 1). The distribution of nestshrub heights was significantly different from that of the representative sample of shrub heights (x2 = 298.9, df = 7). Sage Sparrows rarely nested in shrubs less than 40 cm and never in shrubs greater than 100 cm in height, but used shrubs 50-100 cm tall in greater proportions than their availabilities. Large shrubs simply may offer more places for nests than small shrubs (see also Balda and Bateman 1972), but this probably does not explain the distribution we documented because shrubs 50-70 cm tall evidently were preferred over larger shrubs. As sagebrush plants grow beyond a certain point, they may become less suitable as nest sites because their branching structure becomes progressively more spreading and open. Also, very large shrubs are scarce and may be avoided as nest sites because they infrequently occur in combination with other nesting requirements. Shrubs below a certain size may not be used because the potential nest sites they offer are too close to the ground (near high soil surface temperatures and ground-dwelling predators) and do not afford sufficient cover above the nest (Best 1972 ). The distribution of Sage Sparrow nest shrubs among the condition classes (Table 2) was significantly different from the distribution of the representative sample of shrubs (x2 = 64.9, df = 4). Sage Sparrows preferred nesting in living or mostly living shrubs; 96% of all nests were located in shrubs that were 75% or more living. Although some partly dead shrubs were used, nests never were placed in the dead portion of the shrub. Living shrubs probably were preferred as nest sites because they provided cover from the elements and concealment from predators.
DISCRIMINANT SCORES HEIGHT (cm)
Foliage density and continuity of the shrub canopy did not seem to be important factors influencing nest-site selection. Foliage density averaged 2.0 k 0.5 for nest shrubs (n = 135) and 2.0 + 0.6 for the representative sample of shrubs bearing foliage (n = 2,5 10). Because canopy continuity is related to shrub size, we considered shrubs only within the size range used for nest sites. This included 1,852 shrubs from the representative sample; 867 (47%) had gaps within their canopies, while the remainder had continuous crowns. Sixty-seven (50%) of the 135 nest shrubs had gaps in their canopies. Thus, with respect to canopy continuity, Sage Sparrows used shrubs for nest sites in proportions similar to their availabilities (x2 = 0.38, df = 1).
Multivariate analysis. Discriminant analysis resulted in marked differentiation between shrubs used by Sage Sparrows and the representative sample of shrubs ( Fig. 3; . Nest heights could vary among localities owing to differences in nest-shrub heights, but the mean nest-shrub height we recorded was close to those reported by Rich and Reynolds. Differences in weather and types and intensity ofpredation among localities and years also may influence nest height. Reynolds (1979, 198 I) , for example, found that Loggerhead Shrikes (Lanius ludovicianus) preyed heavily on nestling Sage Sparrows. This may have caused the sparrows on his study area to nest lower (i.e., deeper within the shrubs where concealment likely would be greater) than they did on our study area, where shrikes did not breed. Figure 4 suggests that nest-site cover is indeed important to Sage Sparrows; most nests were placed in the densest portion of the nestsite vegetation profile.
Nest height, distance from the nest to the top of the shrub, and distance from the nest to the shrub perimeter varied relatively little. This suggests specific nest placement in relation to the ground and shrub perimeter, probably in response to a combination of nest-support requirements, microclimatic factors, and predation pressure. The relative constancy in nest placement may partly explain the seemingly stenotopic response by the sparrows to shrub size (Fig. 2) . Preferences for placing the nest at a specific height and distance from the top and perimeter of the shrub limit the shrub size range that can provide suitable nest sites. Conversely, preferences for particular shrub sizes may restrict nest placement to a narrow range of heights and distances from the shrub perimeter.
The pattern of Sage Sparrow nest orientations was significantly different from uniform (x2 = 23.2, df = 7); in general, the southwest side of shrubs was avoided (Fig. 5) . This pattern may indicate a response to strong southwesterly winds that were frequent on our study area (see also Ricklefs and Hainsworth 1969; Austin 1974 Austin , 1976 
CONCLUSIONS
Sage Sparrows showed preferences in the habitat they chose near their nests, in the shrubs they selected as nest sites, and in the positioning of their nests within the shrubs. The vicinity of the nest site included proximate factors influencing nest-site selection. Documenting those factors reveals a more complete picture of Sage Sparrow nest-site and habitat requirements than that given by nest-substrate measurements alone. Given the association of Sage Sparrows with sagebrush, it is not surprising that the most important nest-vicinity variables were those characterizing the sagebrush and that Sage Sparrows have developed preferences for certain types of nest shrubs. Moreover, the close agreement between our nestshrub size measurements and those of Rich (1980) and Reynolds (198 1) suggests that the preferences we documented may not be peculiar to our study area. Further research should address the questions of why Sage Sparrows select the nest sites they do and why they position their nests as they do. If Sage Sparrows have evolved in sagebrush habitat, it seems likely that the patterns of nest-site selection we documented are adaptive and are ultimately determined by such factors as predators, foraging habits, and microclimate.
